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Integrity 
The CAPS Analysis 
Watershed-based stressor metrics 
 
Road salt 
Road sediment 
Nutrient enrichment 
Dam intensity 
Watershed habitat loss 
Imperviousness 
Impounded 
Percent impounded 
Hydrological alterations 
Altered stream geomorphology 
Stream temperature alteration 
Resiliency metrics 
 
Similarity 
Connectedness 
Aquatic connectedness 
CAPS Integrity Metrics 
Stressor metrics 
 
Road Traffic 
Habitat loss 
Microclimatic alterations 
Mowing & plowing intensity 
Domestic predators 
Edge predators 
Non-native invasive plants 
Non-native invasive earthworms 
Wetland buffer insults 
Tidal restrictions 
Salt marsh ditching 
Coastal structures 
Beach pedestrian traffic 
Beach ORVs 
Boat traffic intensity 
Emissions intensity 
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Ecological Setting 
Ponds 
Forested Wetlands 
Intermittent 
Streams 
Riverine 
Marshes 
Fringe Buttonbush Swamps 
Aquatic Bed 
Backwaters 
Vernal Pools 
Ecological Setting Variables 
Temperature  
• Growing season degree-days 
• Minimum winter temperature 
Solar energy 
• Incident solar radiation 
Moisture 
• Wetness/Soil moisture 
Hydrology 
• Flow gradient 
• Flow volume 
•Tidal regime 
Physical Disturbance 
• Wind exposure 
• Wave exposure 
• Steep slopes 
Chemical & physical substrate 
• Soil pH 
• Soil depth 
• Soil texture 
• Substrate mobility 
• Water salinity 
• Water CaCO3 content 
Vegetation 
• Vegetative structure 
Development 
• Developed 
• Traffic rate 
• Impervious 
• Aquatic barriers 
• Terrestrial barriers 
Similarity 
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Physical Disturbance 
• Temperature 
• Solar energy  
• Substrate 
• Physical disturbance 
• Moisture 
• Hydrology 
• Vegetation 
• Development 
Similarity Matrix 
(26 Variables) 

Land Cover 
Cell #1: Forest Resistant Surface 
Cell #2: Forest Resistant Surface 
Cell #3: Forested Wetland Resistant Surface 
Cell #4: River Resistant Surface 
Cell #1: Forest Resistant Surface 
Resistant Kernel 
Cell #2: Forest Resistant Surface 
Resistant Kernel 
Cell #3: Forested Wetland Resistant Surface 
Resistant Kernel 
Cell #4: River Resistant Surface 
Resistant Kernel 
Resistant Kernel 
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Focal Cell: Forest 
Weighting Connectedness 
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Source Cell: Shrub Swamp 
Focal Cell: Forest 
Weighting Connectedness 
Connectedness 
Aquatic Connectedness 
Δ-Aquatic Connectedness 






Aquatic crossing scores  
Field-surveyed crossings (n = 812) 
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Crossings 
 Surveyed 812 
 Modeled 22,597 
Ignorance : knowledge 
Modeling crossing scores 
Predictions of aquatic and terrestrial crossing scores from Stream 
Continuity Project from GIS data. 
𝐴𝑞𝑢𝑎𝑡𝑖𝑐 𝑏𝑎𝑟𝑟𝑖𝑒𝑟 𝑖𝑛𝑑𝑒𝑥 = 
 (1 − 𝑎𝑞𝑢𝑎𝑡𝑖𝑐 𝑐𝑟𝑜𝑠𝑠𝑖𝑛𝑔 𝑠𝑐𝑜𝑟𝑒)2 
Crossings 
Dams 
From aquatic crossing scores  
to barrier scores 
Targets 
Target n Metric Attribute 
Dams 2,270 aquatic  aquatic crossing score 
  connectedness  (from dam height) 
 
Crossings 23,409 aquatic  aquatic crossing score 
  connectedness  (modeled from Stream Continuity) 
 
Road cells 3  106 connectedness traffic + terrestrial barriers 
Focal crossing 
Other crossings affecting 
aquatic connectedness 
Best Estimate 
Use field-based scores or modeled scores for all crossings 
Reasonable Best Case 
• Use field-based scores if 
available 
• Use lower 60% confidence 
score for focal crossing 
• Use upper 60% confidence 
score for other crossings 
Results: Linkages/crossings 
Results: Linkages/crossings, uncertainty 
Results: Linkages/crossings 
Results: Linkages/dams 
Results: Linkages/dams 
Sources of Error 
• Unmapped dams 
• Lack of information on the passability of dams (e.g. 
fish passage structures) 
• Phantom road-stream crossings 
• Lack of information about passability for most road-
stream crossings 
• Analysis of single structure (dam, culvert) restoration 
scenarios can mask benefits of restoration potential 
for multi-structure projects 
http://www.masscaps.org 
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